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Lecturer workload at universities includes three major 
categories: teaching, research and services. Teaching 
workload is influence by various factors such as level 
taught courses, number of student, credit and contact 
hour and off campus or on campus course design. The 
UPM has a KM Portal that contains sets of metadata 
on lecturer profile and knowledge assets. The Lecturer 
profile contains information lecturer teaching, 
research, publication and many more. We constructed 
an algorithmic taxonomy based at the lecturer profile 
data to measure lecturer teaching workload. This 
method measures the lecturer teaching workload. The 
taxonomy is a dynamic hierarchy that extracts 
validated parameters from the dataset. Results of the 
study highlight the contributions of this algorithmic 
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One of the greatest assets in academic world is their 
intellectual properties, distributed knowledge and 
experience of their academic staff. As academic staff, 
the main resources are the information, contents and 
knowledge contained in the data produced by the staff. 
Universiti Putra Malaysia developed its knowledge 
management portal (UPM KM Portal) as a corporate 
repository to deposit the curriculum vitae and 
knowledge assets of their academic staff. With the 
rapid expansion in size and much information from the 
KM Portal database, it is necessary to examine how to 
extract metadata automatically from huge amount of 
data. By extraction of metadata in database, large 
database will serve as a prosperous, reliable source for 
knowledge generation and verification, and the 
discovered knowledge can be applied to information 
management, query processing, decision making and 
many other application. The information amassed was 
study to develop use of the information in automating 
several key processes related to the service of the 
academic staff. This specifically refers to the process of 
automated score count for work process such as 
defining the work load of lecturers, nominations for 
awards and promotions. The rule based algorithmic 
paths for each of these scoring processes were proposed 
and continuously evaluated by various university 
panels to check its level of acceptability and ethical 
considerations. The database of the UPM KM Portal is 
ORACLE, and the researchers used java as the 
programming technology. 
 
This paper is organized as follows. In Section 2.0, 
taxonomy and its role in Knowledge Management are 
introduced. In Section 3.0, is about lecturer workload 
and its definition. In Section 4.0, is describing the case 
study of taxonomy to identify lecturer research 
workload in the UPM KM Portal. In Section 5.0, is 
description of methodology have been used to develop 
this prototype. In Section 6.0, the UPM KM Portal 
services workload prototype model are presented. In 
Section 7.0, the prototype technology is listed briefly. 
In Section 8.0, details of prototype system architecture 
are described. In Section 9.0, the explanation the 
functionality of the prototype. 10.0, the system flow of 
the prototype is explained. Our study is concluded in 
Section 11.0. 
 
1.1 The Problem 
 
The massive amount and rapid increase of information 
and the lack of automated co-ordination in 
organization, extracting and making further use of this 
knowledge is becoming more and more problematic. 
Metadata are disparate parts  of information in the 
repository, unless given a certain model structure which 
they create some logical relationship. The problem at 
hand is to define appropriate metadata and scoring for 
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workloads across the teaching & supervision, research, 
consultancy & publication and services dimensions of 
the university and it must develop measures of 
appropriate performance in each of these areas. In this 
research report, the problem is focused on defining 
service workload. Then an operational taxonomy needs 
to be established to reflect in totality the lecturer’s 
research workload. Next, an algorithm must be 
developed to reflect the hierarchy of importance of the 
metadata and to accommodate for various entry points 
of scoring at different levels of the hierarchy. The 




Taxonomies are frequently hierarchical in structure. 
However taxonomy may also refer to relationship 
schemes other than hierarchies, such as network 
structures. Taxonomies are fundamental structures used 
in many areas of information system. 
Other taxonomies may include single children with 
multi-parents, for example, "Car" might appear with 
both parents "Vehicle" and "Steel Mechanisms". 
Taxonomy  might also be a simple organization of 
objects into groups, or even an alphabetical list. In 
current usage within "Knowledge Management", 
taxonomies are seen as slightly less broad than 
ontologies. 
Mathematically, a hierarchical taxonomy is a tree 
structure of classifications for a given set of objects. At 
the top of this structure is a single classification, the 
root node that applies to all objects. Nodes below this 
root are more specific classifications that apply to 
subsets of the total set of classified objects. So for 
instance in this prototype for lecturer workload, the 
root is the Workload (as this applies to all lecturer). 
Below this are the gred of lecturer and divides into 
teaching, research, consultancy and publication (R, c & 
P) and services (see Figure 1). 
Taxonomy is practically represented as a tree that 
classifies a set of metadata at a low level into a more 
general metadata at higher level. Taxonomies facilitate 
associative thoughts and flows because they chart the 
hierarchical and associative relationships that exist 
within and between data. Taxonomies define a world-
view because they specify how categories of 
information are hierarchy. In this way, taxonomies are 
often thoughts as political, value-laden instruments of 
organization. The political nature of taxonomies 
requires careful study of user profile when selecting the 
hierarchical order and relationships amongst categories 
of information. In this case study where taxonomies to 
score for workload, several ethical and highly political 
issues had to be resolved with staff members and 
university administrators. 
 
3.0 LECTURER WORKLOAD 
 
A lecturer must have a Master’s degree or PhD from a 
recognized university in his/her field of specialization. 
In this paper, workload is assessed in a unique service 
environment: the university. The normal workload of 
lecturer shall include teaching, 
research/scholarly/creative activities, and service to the 
university in proportions of approximately 40%, 40% 
and 20% respectively of each lecturer's time, as 
governed by and varied in accordance with university 
itself. Workload is also defined as “all activities that 
take the time of the university faculty member and are 
related to professional duties, responsibilities and 
interests”. 
 
3.1 Teaching Workload 
Teaching workload include teaching all teaching-
related activities such as the preparation of material, 
and burden which refers to for example, number of 
students, level of course, contact hours, off or on 
campus, and whether the course is taught through team 
teaching or individual lectures.  
 
3.2 Research Workload 
Research workload is directly related to input into 
conference presentations, peers reviewing, application 
for external funding, administration of the research 
project, publications of professional reports, and 
developing research outputs.   
 
3.3 Service Workload 
Workload also includes services offered by lecturers to 
the university such as administrative duties to the 
College, Faculty, and University, membership on 
committees, and service to various university 
associations, the community and to society. 
 
4.0  CASE STUDY – TAXONOMY TO 
IDENTIFY LECTURER RESEARCH 
WORKLOAD IN THE UPM KM 
PORTAL 
 
The Knowledge Management Portal of Universiti Putra 
Malaysia is a technological enabler to enable the 
university to achieve higher efficiency in teaching and 
learning, research, and services. Among others, the 
Portal includes a repository of the personnel and CV of 
academic and support staff.   
The Lecturer Workload prototype developed for the 
UPM KM Portal has identified three types of 
professional work carried out by lecturers. These are: T 
& S (teaching & supervision); services; and R, C & P 
(research, consultancy & Publication. See Figure 1. The 
prototype workload is intensified by measurable scores 
for factors such as the number o f  credit, number of 
students taught, joint authorship or single authorship 
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publications, appointment as supervisory committee 
member or leader of committee, type of consultancy 
work either as a leader or member and involvement in 








Figure 2. Taxonomy for workload in T & S 
 
 
Figure 3. Taxonomy to count workload in R,C & P 
 
4.1 Review of Service Workload Models  
 
A service workload model from the Sydney University 
is reviewed. 
Service activities can be grouped into two categories: 
institutional service and professional service. 
Institutional service includes all the activities that are 
not directly to teaching and research but that indirectly 
contribute to these missions. University administration 
is one of the primary areas of institutional service. In 
addition to the duties performed by full-time 
administrators and staff members, there are many 
administrative jobs done part-time by lecturers. Titles 
like associate dean, department chair, director of 
graduate studies, or course coordinator are held by 
lecturers who sacrifice part of their teaching and 
research responsibilities to help make the institution or 
some segment of it function better, thus allowing 
teaching and research to take place. Committee work is 
another form of institutional service. Whether it is a 
departmental curriculum committee, a college 
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personnel committee, a campus governance committee, 
or an intercampus research-review committee, the work 
is often difficult and time-consuming but important to 
the well-being of the entire intellectual community. 
Student advising (often considered a teaching activity, 
especially at the graduate level) is —particularly with 
undergraduates —basically an academic service, and an 
important one.  
Professional service is usually done in support of the 
various academic disciplines at large. Lecturers who 
hold offices or serve on committees and boards in 
professional organizations, organize and chair sessions 
at national and international scholarly meetings, serve 
as editors or manuscript readers for professional 
journals, or participate in on-site program evaluations 
are contributing services to their professions rather than 
specifically to their home campuses. Such discipline-
oriented (rather than institution-oriented) professional 
service usually falls to those who have distinguished 
themselves in research.  
The relation among teaching, research, and service can 
be complex and demanding. Very often a lecturer's day 
is fragmented into a series of loosely related and 
extremely varied activities.  
4.2 Service Workload 
Various administrative duties are spelled out and 
accounted for in detail. In general these are heavy 
administration duties of least 0.05, ie. 75 hrs, i.e. in 
excess of 2 weeks of work.  
For example chairing of various committees includes 
incidental duties such as membership of relevant 
Faculty committees. Chairing the Education (Course) 
Committee includes international student matters and 
teaching quality audit.  
Overhead load is included for all staff for meeting 
attendance, mail, phone and 6 hrs advising/registering 
and 20 hrs exam marking per semester plus one Faculty 
examiners meeting.  
Professional development of 0.1 can be claimed. 
Lecturers A may claim this for a maximum of 5 years. 
Lecturers B may claim for first year only.  
 
Table 1. Points for the type of Service Workload from the 
Sydney University 
 
Administration  year  hrs/week  
HOD  0.40 14.0 
Ugrad Director & Tut 
Manager  
0.30 10.5 
Ugrad Admin, Timetable, 
Exam admin  
0.20 7.0 
Honours Director & 
Seminars  
0.20 7.0 
PDR course Director (BIT, 
MInfTech)  
0.10 3.5 
Program Marketing  0.15 5.25 
Chair of Departmental 
Committee  
 
Resources & Space  0.20 7.0 
Research (Also responsible 
for P/g students)  
0.20 7.0 
Education  0.20 7.0 
Other Administration   
Overhead load  0.10 3.5 
External Relations & 





 5.0 METHODOLOGY 
 
The core project methodology is based on framework 
of initiating, planning, and implementing improvement. 
The framework is divided in five phases which are:  
o Initiating: The first stage of the research involved a 
literature survey, review of existing workload 
taxonomy models, lecturer workload and 
experience. In this phase all the data is collected 
from surfing Internet, reading journals and articles. 
The aim of the study of taxonomy is to identify 
types of taxonomy -building tools available in the 
market, and study their features and characteristics. 
The most important to look into the score that 
given by registrar UPM to the entire item that have 
been used in workload metadata. The aim of the 
study of lecturer workload is to know all the 
criteria to count the workload and the score to be 
given to each of criteria. 
o Diagnosing: Identify problem and opportunities in 
Taxonomy model. The immediate problem is to 
identify which information in the database in the 
KM Portal can be logically quantified, with ethical 
reasoning, to count the lecturer workload. The 
purpose of the model taxonomy is to categorize the 
information on workload into hierarchy that 
provides the infrastructure to organize and retrieve 
structured information more quickly.  
o Establishing: Plan and formulate the taxonomy 
model for lecturer workload. A process begins with 
an initial model (e.g., of some university policy or 
metadata) being presented to panelists to elicit 
their independent critiques and suggestions. These 
are used by the researchers as a basis for revising 
the model to accommodate panelist concern and 
views. The revised model is presented to the 
panelist for another round of review / comment and 
possibly further statement revision. The process 
iterations in this approach is an effort to reach 
consensus about approval of a revised version of 
the statement. The panelists comprised of lecturers, 
researchers, and administrators who are all familiar 
with the work tasks of lecturers. Minimum 
loadings of lecturer workloads are also identified. 
Parallel to this phase, we also did some algorithm 
and the coding for the prototype. 
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o Execute: Structure the taxonomy model according 
to plan and implementation of taxonomies of 
lecturer workload in a selected faculty for trial. 
o Learning: Testing and measure the model. Doing 
the conclusion, and reporting for conference and 
journals. Learn from the experience and improve 
taxonomy to fit the future needs of lecture 
workload improvement. 
 
6.0  THE UPM KM PORTAL SERVICES 
WORKLOAD PROTOTYPE MODEL 
 
Service on departmental, collegiate, and university 
committees, or on the Faculty Senate, are essential to a 
university that both encourages and depends on faculty 
participation in university governance. Such service 
should be evaluated, recognized and rewarded 
appropriately. The services activities cover of service 
within university and service outside university. Some 
nodes from either within university or outside 
university are count from yearly or number of item. 
Every lecturer is expected to contribute to the 
profession, the college, and the university by taking on, 
from time to time, certain service and administrative 
functions. Service may include such tasks as acting as a 
representative on departmental, college, university, and 
system level committees, serving as chair of a 
department, serving as a coordinator or an area within a 
department, acting as an advisor to a student 
organization, or serving as an officer or board member 
or a professional organization. Community service may 
involve organizing a professional seminar for the 
business community, participation in local community 
services (including membership on an organization 
board, and professional speaking to the local 
community). 
 
Service may also involve contributions to local, 
regional and national academic societies, including 
holding offices, organizing a conference, serving as a 
journal editor or referee, or founding a society or 
journal. 
 
In this paper, the discussion will be focused only on 
service workload since this by itself is a complex 
hierarchy.  
 
The root node labeled by Workload (from Figure 1) 
denotes the most general metadata class. Figure 4 
shows an example of taxonomy for services, where 
Within University and Outside University are classified 
into service.  
 
A level can be assigned to each node in the taxonomy. 
The level of the root is zero, and the level any other 
node is one plus another to get the sum score for its 
parent. 
Formula to count Services = Within University + 
Outside University 
The count formula for Within University node is:  
Within University = Yearly + Number 
Yearly = S1(Dean/Director+Principal+Deputy 
Dean/Director+HOD+Coordinator+Chief/Member 
Board of Periodical Editor or web site or equivalent) 
where value of every role can also be 0.   
Number = S1[({Number of 
Chairman/Secretariat/Committee Member 
cscm1+cscm2 …+cscmn} * (4.0/3.0/2.0))+({Number 
of Chairman/Secretariat/Committee Member seminar 
organizer so1+so2+…son} * (4.0/3.0/2.0))+({Number 
of Sport Participation sp1+sp2+…spn} * 3.0)+ 
({Number of Chairman/Member – Evaluator Board of 
Academy Study eb1+eb2+…ebn} * (3.0/2.0))+ 
({Number of Chairman/Member – Thesis Examiner 
te1+te2+…ten} * (2.0/3.0))+ ({Number of Professional 
Service ps1+ps2+…psn} * 2.0) )+ ({Number of 
Program Assessor pa1+pa2+…pan} * 4.0) )+ 
({Number of Academic Advisor aa1+aa2+…aan} * 
2.0) )+ ({Number of Main/Committee Supervisor 
mcs1+mcs2+…mcsn} * (3.0/2.0))] where value of 
cscm, so, sp, eb, cp, ps, pa, aa and mcs can also be 0. 
(cscml = Number of Chairman/Secretariat/Committee 
Member; 
  so = Number of Chairman/Secretariat/Committee 
Member seminar organizer; 
  sp = Number of Sport Participation; 
  eb = Number of Chairman/Member – Evaluator Board 
of Academy Study; 
  te = Number of Chairman/Member – Thesis 
Examiner; 
  ps = Number of Professional Service; 
  pa = Number of Program Assessor;  
  aa = Number of Academic Advisor;  
  mcs = Number of Main/Committee Supervisor) 
 
 
Table 2. Score for every node in  Yearly- Services 
 
Yearly Services Score 
Dean/Director 12.0 
Principal 10.0 
Deputy Dean/Director 9.0 
HOD 8.0 
Coordinator 4.0 
Chief/Member Board of 




To give an illustration of the formula for Services 
(Within University) workload for two lecturer scores 
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Figure 4. Taxonomy for workload in Services 
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7.0 PROTOTYPE TECHNOLOGY 
The software technology used in this prototype is : 
JavaServer Pages, Apache Tomcat, Oracle and 
Macromedia Dreamweaver. 
 
7.1 JavaServer Pages (JSP) 
 
As part of the Java technology family, JSP technology 
enables rapid development of Web-based applications 
that are platform independent. JSP technology 
separates the user interface from content generation, 
enabling designers to change the overall page layout 
without altering the underlying dynamic content. 
 
7.2 Apache Tomcat 
 
Apache Tomcat is the servlet container that is used in 
the official Reference Implementation for the Java 
Servlet and JavaServer Pages technologies.  
 
7.3 Oracle  
 
Oracle Database designed for enterprise grid 
computing.  In addition to providing numerous quality 
and performance enhancements, Oracle Database 10g 
significantly reduces the costs of managing the IT 
environment, with a simplified install, greatly reduced 
configuration and management requirements, and 
automatic performance diagnosis and SQL tuning. 
These and other automated management capabilities 
help improve DBA and developer productivity and 
efficiency. 
 
7.4 Using JDBC ODBC  
 
The JDBC API is the industry standard for database-
independent connectivity between the Java 
programming language and a wide range of databases. 
The JDBC API provides a call-level API for SQL-
based database access. JDBC technology allows the use 
of Java programming language to “Write Once, Run 
Anywhere" capabilities for applications that require 
access to enterprise data. 
 
7.5 Macromedia Dreamweaver MX 
 
Dreamweaver MX 2004 is the professional choice for 
building web sites and applications. It provides a 
powerful combination of visual layout tools, 
application development features, and code editing 
support. With robust features for CSS-based design and 
integration, Dreamweaver enables web designers and 





8.0 PROTOTYPE SYSTEM ARCHITECTURE 
 
The overall system architecture, as illustrated in figure 5 
below, consists of end-users accessing the system through 
any browser or WWW client such as Netscape or Internet 
Explorer. Servers on a variety of platforms such as 
Windows-NT or UNIX receive and deliver information 
and services to the clients. The prototype system deploys 
a UNIX server and defines databases using the 
commercially available database management system 
ORACLE.  
 
Other HTML pages and flat document files are also 
available on the server. These files can be searched 
through the use of periodically updated indexes.  
 
 
 Databases  
 
File Systems 
 Html pages 
 
Figure 5. Standard retrieval on Internet 
 
The prototype system is implemented using client-server 
architecture on local area network (LAN). The server is 
an Apache running Window XP. The client uses a 
personal computer with Windows-95 and above and with 
a HTML browser Internet Explorer. The server machine 
also has ORACLE database management system with 
databases installed. This database defines tables and 
views. The design of the database is beyond the scope of 
this paper. Method is constructed so that an authorized 
user can edit and enter records into this database.  
 
9.0 FUNCTIONALITY OF THE PROTOTYPE 
The prototype system locates and retrieves available on-
line standards specifications and documentation. The 
demonstration system supports one type of result which 
is: Retrieval from a database, guided by the taxonomy,  
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The search based on the taxonomy starts with the high 
level context of a user's information processing profile in 
the CV. For example for research workload, the system 
will count the workload from the CV in the database.  
Information processing profiles are defined in this 
paper as a hierarchical tree-structured (taxonomy) 
collection of services needed to support applications 
which address an exact task area e.g. task area of 
teaching workload. The taxonomy lets the user simplify 
the task areas from a broader down to a narrower area 
which aids in determining what further system specific 
standards are required. The higher level of taxonomy 
development is searched by root and goes to workload 
which is T & S, R, C & P and services. Thus, the 
research workload result of every node will be 
presented (figure 6):  
 
Figure 6. The output from the prototype 
 
An enhanced feature for the taxonomy will terminate 
with a list of scores for selected node. Once the list of 
workload item is identified, list of the node score, 
quantity and total for scoring are displayed. 
 
10.0 SYSTEM FLOW 
Figure 7 below illustrates the system implementation 
flow. The navigation through the taxonomy or other 
search method allows the user to select from all 
possible subject areas of workload, to arrive at and 
obtain summary information about the specific 
standards needed for the application area. As the list of 
retrieved standards is presented, the user can specify 
what information about each standard is of interest for 
workload.  
 Portal access 
 
 Databases  
 
Figure 7. The system implementation flow 
Each successive web page is constructed dynamically 
based upon the users input into the database in KM 
Portal. The parameters are processed by a Java Servlet 
coding written in Java Server Pages (JSP).  
The Java Servlet coding formulates SQL database 
queries which are sent to the ORACLE database. The 
retrieved results in the form of "raw" data are formatted 
in HTML and sent back to the user.  
This system allows the users to access the database 
information by using only normal Web browsers. But 
additional software or java plug-ins at the users site are 
required. 
11.0 CONCLUSION 
This paper develops a prototype that identifies and 
characterizes metadata or workload. This prototype 
system facilitates the retrieval of metadata or 
information from database for service workload. One of 
the major strengths of the prototype as a mechanism for 
decision support is that its facilities to access the 
information of lecturer score of workload. The 
taxonomy prototype supports for administrator and the 
lecturer itself. The system represents an advance in 
usefulness and convenience for information retrieval 
and weighted scoring, and is implemented without the 
need for special software at the users’ site. This 
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prototype demonstrates how structured data can be 
taxonomized to enable unsupervised or automated 
triggers for weighted searches.  
Lecturer workload is an important consideration since it 
can affect lectures’ confidence and commitment to 
quality work outcomes. If a faculty member perceives 
workload policies to be unfair, then that lecturer may 
not perform to the highest potential; if confidence is 
severely affected, the lecturer may even decide to 
relocate to another institution. Fair and equitable work 
load distributions with corresponding rewards are 
necessary if institutions want to keep their best 
lecturers.  
   
Lecturer performance can be evaluated by quality and 
by quantity. Quantifying lecture workload is a good 
preliminary effort to achieve fair and equitable 
evaluations. This paper presents a first step towards 
creating a comprehensive, quantitative workload 
policy. A good workload policy should also coordinate 
with and reinforce strategic goals and promotion and 
tenure standards. The prototype is a first step in this 
direction. It is not intended to be a final, model 
document, but rather an invitation to a system to be 
integrated within the knowledge management portal of 
the university. Future research may revise this 
taxonomy or apply it in addressing a variety of 
workload issues as described in the previous section. 
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